Introduction
The problem of error control and concealment in video communication is becoming increasingly important because of the growing interest in video delivery over unreliable channels such as wireless networks and the Internet. [1] Many video compression standards such as MPEG-x and H.26x use the block-based DCT and motion compensation to eliminate the spatial and temporal redundancy. In the coding bits stream, each frame is divided into several slices, each slice is divided into several macro blocks, and each macro block consists of a lot of blocks. Each block is quantized and coded by variable length entropy coding. Although these compression methods reduce the bit rate efficiently, the variable length coding is sensitive to the interference in the channel, especially the error prone wireless channel. A single bit error can destroy all the blocks in the slice and the motion compensation technique can make the error propagate spatially and temporally. These cause visual artifacts of the image.
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Error concealment by post processing at the decoder is an efficient method to resist the interference in the channel [1] . It takes advantage of the fact that the values of spatially and temporally adjacent pixels vary smoothly. Error concealment methods fall into two categories: spatial and temporal.
In [2] , YaoWang proposed the maximally smooth recovery measure based on the first-order derivative and that lost image content can be reconstructed by interpolating from neighboring pixels. This is the foundation of spatial error concealment.
Temporal approaches, on the other hand, restore the missing area by exploiting temporal correlation between neighboring frames. An important issue with this approach is to recover the motion information of the lost blocks. So, a large amount of research has focused on recovery of motion vectors. Setting the motion vectors to zeros is the simplest method of estimation. Assume that there are no motions between two adjacent frames. However, it does work well for video sequences with relatively large motion. Another common method is the Boundary Matching Algorithm (BMA) [3] , which minimizes the squared sum of differences between the outer one pixel boundary line of the above, below, left and right sides of the lost block in the current frame and the outmost boundary pixels of the target block in the previous reference frame. In [4] , the Average Motion Vectors (AVMV), which takes the average value of the motion vectors of the adjacent blocks, is proposed to save much computation. Recently Suh [5] proposed IEMA, which uses the result of AVMV as the initial estimation value of BMA. Some of nearly works concentrate on the case of H.264/AVC [6, 7] and using the PDE method [8] for blocking artifacts caused by imprecise estimation of lost motion vectors.
In this paper, a confident motion vector recovery algorithm is proposed to give a more precise estimation of the lost motion vectors with a confident degree method. 
Confident Recovery of Motion Vectors
As we known that in the images of natural scenes, the pixel values of spatial and temporally adjacent pixels vary smoothly, except in regions with sharp edges. It is also true for motion vectors' field, i.e. the spatial and temporally adjacent vectors vary smoothly, except in regions with different subjects.
So, assume that all the motion vectors in the same object of the image are subject to a Gaussian distribution with mean μ and variance 2 σ . Also assume that a certain vector is denoted by v and an interval, whose center is mean μ and radius is σ 
Simulations and Result Analysis
We use the YUV (144 × 176) gray-scale video sequence "Forman" to do the simulations. The size of the blocks is 8 × 8. Fig. 1 shows the results of one frame extracted from the sequence "Forman", where Fig.   2 (a) and (b) are the undamaged and damaged received video frames, respectively. Fig. 2(c), (d) , (e) and (f) are the images reconstructed using BMA, AVMV, IEMA and the proposed method, respectively (a) Author name / Procedia Environmental Sciences 00 (2011) 000-000
Author name / Procedia Environmental Sciences 00 (2011) 000-000 In fact, digital video is grouped as slices (i.e. groups of macro blocks) in MPEG-encoded bitstreams. In such case, the erroneous bitstream will lead the entire slice missing. The concealment becomes more difficult if the corrupted slices happen in neighboring position, because the surrounding information is not available for the inner blocks in the lost area. Fig.2 (b) shows the case of discrete lost blocks, whose neighbor blocks are available, with the rate of lost blocks 20.2%. The further experiments simulate the cases with rates of lost blocks more than 20.2%, i.e. the neighbors of many lost blocks are available. Table 1 shows the peak signal-to-noise ratio (PSNR) performance of BMA, AVMV, IEMA and the proposed algorithm by different kinds of video sequences. We can find that the results of the proposed method are superior to other methods again. 
Conclusions
This paper presents a new error concealment technique for the transmission of encoded digital video bit streams over noisy communication channels. We overcome the defect of traditional methods, which will produce an error in estimating the motion vectors of the lost blocks.
